N-terminal SKIK peptide tag markedly improves expression of difficult-to-express proteins in Escherichia coli and Saccharomyces cerevisiae.
Despite advances in microbial protein expression systems, low production of proteins remains a great concern for some genes. Here we report that the insertion of a short peptide tag, consisting of Ser-Lys-Ile-Lys (SKIK), adjacent to the start codon of genes encoding difficult-to-express proteins can increase protein expression in Escherichia coli and Saccharomyces cerevisiae. Protein expression levels of a mouse monoclonal antibody (mAb), rabbit mAbs obtained from clonal B cells, and an artificially designed peptide were significantly increased simply by the addition of the SKIK tag in E. coli systems. In particular, a ∼30-fold increase in protein production was observed for the mouse mAb, and the artificially designed peptide band became detectable in sodium dodecyl sulfate-poly acrylamide gel electrophoresis after coomassie brilliant blue staining or western blotting on adding the SKIK tag. The tag also increased the expression of tagged proteins in S. cerevisiae and an E. coli cell-free protein synthesis system. Although the mechanism of high protein expression on addition of the tag is unclear, our findings offer great benefits to biotechnology research and industry.